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ON (54) Title: REFRIGERATING MACHINE OIL 
ON 

00 

— ^ (57) Abstract: A refrigerating machine oil characterized by comprising a mineral oil having a nitrogen content of 50 mass ppm or 
lower and an aromatic content (%C A ) of 5 to 25. The refrigerating machine oil can attain a high level of a balance among stability, 
lubricity, and compatibility with a refrigerant. A refrigerating/air-conditioning apparatus can hence be stably operated over long. 

0(57)^m-. *§efyi(D)%&mmt* mmftrfs ori p P miiiT, s.-o^mm^- (%c A ) *«5~2 5-efeSffia$ 



WO 2005/085399 



1 



PCT/JP2005/003513 



m m » 

[oooi] *mwte%tm&Mmmimm£ti%ft>mmmz.mirz>o 



[0002] R22#OHCFC (/^Kn^nn7/^o*-^V) 

o 

#ffJcmi :#IB0H55-84879^|g 
#f^j^2:#ISBg56-157487^-^ 

[0003] t^x\ i$mmm<D\±mb^x^ mmmm<. tfc&m.-eifrMb&mmmz. 

[0004] »H£ffl<^£a^ W^^^^fg^cD^^^mHmtt^ft^^^ 

»/^g££*vCV^ 0 fliRtf, ^tt£ft_h£iir3ta2, ^(DltMS^^, fife 

[0005] t^uea^ ^m^h^mzxn^ mm<Dmmm&ntbfcM&, mm^<D 
^mm^hm^T^t^mmmmr^x^wmmt^x<Di^m^m^n^ 0 ^ 

-rz>j?m&3*z.btizi>K ~nh(Dmm\te&mm<. ^m^mmm-m^ 
[oooe] z.(D ^ mm^mmmx^ ^m^tmm^miL^^t\tmmx^ 0 



WO 2005/085399 



2 



PCT/JP2005/003513 



[0007] ^©i5*lltff idK^T3&$^t>o-e*>9, ^cfett, fflM^lt 

[0008] ±mmM&M&:irttM^ ^mm^wmmn, mm^5ommppm^ir, 

A 

[0009] ^B^^^^ft^^ov^T^, mmK^n^mm^Rxi^m^n^n<D 
ti^wmm^^m^tc<>x^m{cmmir^t^mt^ 0 

[0010] *fc.^^<D^«»^J;5«^©l^±^^^P««©^/^- 

mm<Dm&frb*>#m^mxfo% 0 -rtttt, m^^m^mmm-m^xn 
[ooii] ^mm^wmm^^^xa, m^<DmM^i50MAppmsxTxh^t^>m 



WO 2005/085399 3 PCT/JP2005/003513 

[0012] *mw<D%twmmn, ^y^n^-^—ht, m^^^^-^—h^ 
[ooi3] ^p^(D^a»^*5v^^. ^y^^^—Ymp)^wmm\(DW^^ 

■So 

[0014] ^PJ<D^a?fti-J:tb«, P?f tt&^^^o+B^tt^^^^sp-e^^ 
[0015] ot, ^Ko0jg^^^^ov>ri¥^^I^Mi-^o 

[0016] (») 

A 

[0017] ^-e, ^mftKtetf^mttt^ JIS K 26O9(Mm*#§/£S0 t-MbTSiJ 



WO 2005/085399 



4 



PCT/JP2005/003513 



OffAppmJ^T, J;W*lXk£20M;ppmisAT* flH>03aXfS15ffippm£*T 
[0018] *fc. «§9H fc:*5ttS^#i£# (%C ) £« % ASTM D 3238^ WUfcn-d-M 

A 

A 

A 

A 

b<^l5i^T-e^o 

[0019] s*^t5^#^^j 1 |B^#^^tt>©-e*>*T/«r, 

^-^^(%C )^77^^(%C )SrM^^b-CV>-Ct>J;V\ ASTMD 323 

N P 

8Kmmvfcn-d-Mm^xK>wm^nfc^-^>^(%c ^(d+b^^^c 

N 

N 

p 

p 

«35i^_h, «tt)0*U<f*4O^_h-e*>5o 
[0020] W ^36^^5«K»©«l||^tt, 0£L< 

150M;ppm£*T, i«90*L<^lOO«ippmWT, £^#mXte75|C tppm 
OT, ^^f*bV^{i50«Sp P mWT-C*>5o ^Wfc^&lftJt^tt.JISK 
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iy/^^y^-n^^r^—h, V^^y^f-y^^ycy^n^-^r^— k hy^^l^V/v* 
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y^/M^y^n^t-^— k bV^u^/u^y^-u^^r^—h, ?Ui?/Vi?y^ 
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^7x-k hyy— /wjfN^ai— k hy^V/v^y^—k hyy^V/v^y^—h 
, hykrV/v^y^— k hyhy-^V/v/j^y^— k hy^hy^rV/v^ycn— k h 
y^>P^;v^y^— k hy^df-i^-^V/v^y^— k hy-^y^V/v^y^ 
— k hy^y-TV/V^y^— k hy^W/Mi^y^— k M)7i=;^7x- h 
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*^7x- k ^y-^^y/vyiyyK^y^— k ^ey— y°^/vT^K^y^— k 
^y^y^vKT^yK^y^^-k ^yycrvvr^K^y^— k ; ey^v / /vTv / 5/K 



WO 2005/085399 



11 



PCT/JP2005/003513 



^yby^V/KTv^K*:*:^— k ^y^h^V/VTi^K^T^— k 
"fl/;VTl/vY^^y^-Y, ^y^l^V/iyr^Ktfc*:^— k ^ey^^^V 
/KTS'yKafc^ai— K ^y^y^V/VT^/K*;^^— k ^ey^W/VTi^K^ 
^731— k ^^/WTS/yKtfc^cn— K ^i^/VT^jyK*^7ai— k v^^v- 

— k ^T->yK*^7x- k S^V/VTiX-/Ktfc*^— k '^yfW^ 

[0051] ^ttu^^^/KDT^^^UT^, ttriE^i^y^^^^^/KDy^/vT^^, ^ 

^VKT^ 7ntW7^, -f^fVT^y^ ^yf/PT^y, ^r^/VT^, ^7*^- 

/iyr^>\ nr^/vr^y^ v^/vr^ i^^viyr^ i^p^vr^, 

/VT^ v^^VVT^ v^^>/VT5>\ v^^/VT^, v^y^/VT^ 

hyy^vvr^ hy^^/vr^^, hy:/nt:viyr^ m^^vvt^ mj^wvvt 

[0052] fiiftyyt^T^tLTft, hy^-^nn^ntW^^oi— k hy^-ynnm 

[0053] Igy^Bfta^^/k^UTtt, y7f;^77^h^ S^^/VaJx^r-fk 

/V/J^^x^fk v^/^vv^^x^k v^y^/v^T'x^f'k vV— ;^77^b 
, v^V/V^^x^k v^^V/MJ^^x^k v^KxV/V^T'x^k v^W/V 
tfC^Tvfk i^7a^A^^Z7r^K itfUif/V&^T^K bUy^/^^T^b, b 
y^yf;^77^ k hy^^>/v*^r-f k hy^T^vi^^x-fk hV^r^ 
/Vtfc^x-fk hyy^/Mfc^x^fk hy^V/MJc^x^fk hy^^xV/M^^x^ 
k hyKxV/i^^x-i'k hy^W/vaJc^r^k hV7s^A^cv7r^fK bV?^ 
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[0054] ttb<Dfrx7*u^tt~h)^ft<DV>'MWMffl&*ftw<D&&mmzm&irz 
m&mmi^&nfmmm)^, »^<no. 01-5. onm%, j^^mxfcto. 02 

(^yy^ry-zv^i^xte^M^f*) 

[0055] *mm<D?&Mmmte, ^yy])Ty*—/vRTf/y.te^cDmmfc%£h\z.^-r% 
[0056] -ov*h])Tv*—^bn, TfE^:(2)-e^$tt^k^-e^o 




(2) 



[0057] -<^y>yTy-/vft^#:^b-c», mfi> tie— jk^: O) -«£tv5T/v 
dr/wo-yhyry— /wK —$£^(4) -emztiz (T/v^/v) r^yr/v^/v^y^hV 
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[0058] _hwa5£(3) i\ R 21 fei%mm-4(Dmmvtxt-±ft&w:<DT^^m$:. #*ixf* 
-era, Mx.ii. t^/vm, ^^m. n-zftt/vm, ^yzfuv/vm, n-^f;n, -r 

[0059] _hfB^(4) tp, R 31 «^*mi^4(Dii:^^X«^^»T/^/^, 0*b<f*p« 
^SXtt^/HSSr^b, R 32 tey^-w^Xte^^K^U R 33 ^t>^R 34 « 

— -c^m^otv vet «t< , ^K^jg^-x^^i- ls^ntgwfcmx 

£fcyi30-3, 0*L<f*OX«:l<?5^^i-o R 31 £b-Cte, y^/vS. ^ 

^1, n-^ntVH, yy'ntWS. n-^'f;H, ^y^^/vS. sec-^/V^, 

^WS, y°n\£;V^ 4V-fn\i°/V^ n-y*^VH£, sec- 

»^fi/;H, i£§lXte#&<D^i^V/v^ EilXte^^y^ 
[0060] ±fB^ (4) -em&tiZ {T/V^/V) 7^^/h!J7/- /VtLttt, WzWtfk&lt 
X«^l/^^fe^,R 33 ^R 34 ^^^#:l^l2(Dli:^X»^^T/^ 
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/iyr5:yy^vw<^yhyTy— /k ^ (it£xr±#&) ^y^/vr^yy^vv^yby 
7/-/V, ^(iix(4M)^f/v7^^f/^yy>!J7y-/K ^(Mxte 
y^/vr^yy^vv-<^y>y 7y*-/>, ^ (WMxtt&tiO ^V/vr^yy^yw^ 
yy>yry— /k ^(K^x^^^^^-xV/vT^y^^/v-^^yhyTy— /v, >>( 
ii:§lx«5^) K^^/vr$yy^/v-<yy>yTy— /v ; ^/ur^xf/i^yyh 
yry— /k yx^75yxf;^yy>yry- /k ^(TO»M)^pt>7 
^yxf;^yy>yry^;v, (Mx^5>K) y ^yvr^y^/w^y hy ry 

$0 ^^/lyr^y^/w^ybyry— /k v 5 (ti:^xf*^) ^y^/vy^y^ 
;v^yy>y7y-;v, (Mx«:#*£) ^y^/vT^y^/w<yyhyTy-/K 
^ (a:^x^^) y^/vT5y^/wo~y>yry-/K ^ (itt^Xf*^) ^V/v- 
r^y^^/v-o-yhyry— /k ^(iiLgcxi3:#&) yy^ V/vr^y^/w^yyhy 
7y*-/K ^(iiiatxte^) Ky"V/vT^y^/v-<^y>yTy— /vr^y^/vr^y 
y^yvhy/vhyyyWK i^^/vT^yy^vvby/i^yTy— /k ^(Mxte^) 
^dtyvT^yy^/vhy/vhyry— /v, *? (Mx«^) y^/vr^yy^/vhy/vh 
yry— /k iy([i:^xf*^)-o^/vT^yy^/vhy/vhyTy— /k ^(ffiixra: 
^^/vr^yy^/vhy/vhy (ffiKxte^K) ^y^vvr^yy^- 

/vhy/vhyry-/v, iy([i:^x^^)^-y^/vT5yy^/vhy/vhyTy-/v, >>( 
Mx«5>^) y^/vr^yy^/vhy/vhyry-zv, ^ (EiKxte^) ^V/vr^y 
y^/vhy/vhyry— /v, ^(^x^^^) yy^V/vr^yy^vvhy/vhyry— 
, v 5 (ii:#ix«y^£) K^V/vr^yy^/vhy/vhy ry— /v ; v^/vr^y^/v+y 
/vhyry— /k ^r^/Kr^y^/vhy/vhyry— /k ^(«ttM)7ntvp 
T^y^^/vhy/vhyry-zv, (Mx«^) zf^/vr^y^/vhV/vhVT^— 
/K ^(MX^^^^^/^T^y^/phy/vhyTy-zv, ^(H«KXtt^) 
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[0061] ^w©^^»ic4sit5^>o/hyT^— /v&tj«/xtt*©il#^©^*r4 
rao. 005Wi%^_h-e^ o o. ooiff*%^#i<7)^^m, ^^y>yry— /v-R 

x?/x\tt<Dmmw-(D^m\^%mmm£m$mmm&^ 

z&^titffoZo ^yYVT^—?vm$/x\tt<Dmmw<D^m-±, #tm 

m^(D^.mmm^\ ^mxrai. ofr*%wTs j^^mxfm 5«*%£*T-e& 

[0062] ^P^(D^^?ft^*5VNT, ^m^RXfmm^^bK^ir^fM^ 

(1) /vy»^/v^— t/HxtK^tM^* 

( 2) r/v^/vy y v ^vvcn— y^/vm^^yik&tfo 

(3) ^y^/v^^/v^^^^ 

(4) rv^^i^^t^-^o 

(5) T?v^-?vnr^yy^\^^a 

(7) ^^^MbJJtJte^/^w 

[0063] (1) 731— /V^y^/vni— T/Hx^dr^b^iLtft, ^ft:^}^ :7^/V 
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n-7*=3-7V~7^;vsfy^i//v^—"r;v, i-y*^/vy^/V?Vi/i?/V^--T/^ sec- 
y^^/vy^/v^v^/^—T/v, tert-y^/vy^/v^v^iy/v^—T/v, 

[0064] (2)7;^^^y^^x-T/Hx^drVft^iLTtt, *##Jfcf3\ fV^ 

hy^V/v^y^vVvrc— -tvk ^h^V/v^y^/i^— tvk 

v/^YWy^JjV^— 7VK ^$^)yJ)Y—;V^yy9*yi/-y>V^---y-jV, l, 6- 

^df-i^^v 5 ^— /w^ys^/ucn— y/vtf /kaKy^y^/vm— *°y 

T/V^f- V^^y =3 -;^/^^;Vx-t;V, *°y T/V^ W^y =»— /Vv^y i^vvV 
[0065] (3) ^y^/V^^/V^ai^V'fb^tUr tt, A^WiJlttTIB— (5) 

Wk5] 

R 41 — C O C C C 

| \ / < 5 > 

o o 

[0066] _hfB^(5) <=K R 41 ^^mi-i8(D^t:xK^s^i-^^ £©j;5fc£tfb!fc#£ 

©^nW/H, ^^^6— 18<DT/V^/V^nT/V3vvS, ^^#:6— 10COT 
y— /VS. ^*#C7— 18(Z)T/V=3r/VTy— /VS. ^*#C7— 18(Z)Ty— /VT/V^/V 
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[0067] ^P^^^xxr/Hx^^^^© tfj-Cfc. 0*LV ^©tLt«, ^ffcftjfcltt 

So 

[0068] (4)Ty/V^-dr^7Wb^i:b-C«. ^#ttlCfi, 1, TVV^ 

[0069] {$)TA^A<tt^>i\&®k\SC^ AffcftjfcttU 1, 2-;natf^V^>\ 1, 2 
-^/K^v^i/^^ l, 2-^^>^^dr^^, 1, 2-^/K^r^^^^, 1, 2-^^K^r 
9 sHrWy^ 1, 2-^*K3rvV^:/, 1, 2-:«J^>'y*;*7>\ 1, 2-3z^dr^^^^^ 
, 1, 2-^3t>'Kt ? #>\ 1, 2-^JK3rv'MJ7 ; »\ 1, 2-3^3rv^h^#^ i 
, 2-^/Kdr^^^^^, 1, 2-^/Kdr^^dri^-^^, l, 2-^^^^^^ 
^M, 1, 2-:«tf3f~>;fr^'?*;fr>\ 2-^^ixy^^^, 1, 2-^tf?3rW=*U->' 

[0070] (6) flg«^#^Mb^£urw:, TIB— ^ (6) -cge£*u5>f b-a^oj;5 fcu ^ 



[0071] Jig^^^Mb^^LTfi, ^WiCtt, 1, 2-^TK^v-v-^n^^^^ i, 2 

n^drih^/V/K^v^W— k «(3, 4-^^iX^n^^/vy^/V) T^^— k 
^^y-2, 3-^^//l^/V-?->\ If* (3, 4-^/Kdrv'-6-y^/Vv'yn^dr>^7V 
y^/V)T^— k 2-(7-^iMf^n[4. 1. 03^^-3— f/V)-^fc°n(l, 3- 
S^MM'-S, 3'-[7]^iMf^yn[4. 1. 0]^*^ 4-(l ' -p^Vl^atfdf^ 
2-^dr^>-2-y^/^>-yti^i^^. 4-*>xf/Wl, 2-^^K 




l> 



(6) 
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[0072] (7) ^^Wf^m^y^T/^tVXn, Mcfcffy\tt. ^tf*i/4k£tlfcmm 

[0073] {s)^^itmmmt\,xn^ ^w-mat, j<m&, r^-m, mmmm^mm 

[0074] Z.frlh<D^3ri/lk&mCDrpX-k, i^SMt^it tt^fo]_h$^' ^T^S 

^^/v^yv-vVi^— r/Hx^drM^i, ^Uv^i^^tvvS!^ 

[0075] itb^«^* Od r^k^^^«0j!o^^?ft^is^i-§^, ^(Dm&mmmz. 

X^(D^m^O. 1-5. OM: 0 /ck i«9^f*b<fiO. 2—2. Off fi 0 /o<bfe3J;5&* 

[0076] *fc, ±mv>^mRxf^^it^m^2m^±i^m^xhx^^t^mx 

[0077] (ffltt^J) 

^/v^tt^j, i#t/v=i— />m&ftk x/p^mfti&M. "T/pm&Mtetftfm 

/vtuxn^ imT/v^i—/vx^mT/v=i—/vx^\\ jj/v^>mb\^x 
— i&mmxh^m.mmx&^xh£\<\ 

[0079] x^T/Vitti^tS-ftT/Vn-zViLTit, M^*l$:l-24, #*L< 
12, £<9#?*L<«1— 8<7>b(D^|gv^;rk roj:5^T/V3— ;viLT!j:Si 
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77**;-/^ mm^x^^(D-<>^T^/-/^. wmvtx&ftmKa^*-?- 
xi^^(D^h7^y—/vR^nh<Dm^m^mif^ti^ 0 

[0080] ^"r;vm^m^m^rr^Wr;v^ /vtvxn. M3T2-i(Mffi, 

3— lsifrh 7°ntv^y=tw_ /K ^ntvy^yn-zv, /Kyy°Ptvyy*y=3— 

/V(y°u\i 0 Uly^]}=t—/U(D3^15mm, 1, 3-7°vs<^3r—/^ 1, 2-y°n^iy 
/K 1, 3-^^^"— /K 1, /V, 2-y°n/^v ? 

sfr— /K S-^n/^^-v 5 ^"— /V, 1, 2-^y^v^— /K 1, 3-^^ 

^v^— /V, 1, /V N 1, 5^^^^}-— /K ^^-^^/V^yn 

— /v#<D2ffiT/v=3— 7V;^y-ty^. *ey^yiry^(^y-fey^(D2-8S#:, 
i/y-ty^ hy^yi-y^, Th9^v±v>m.hV^^/vT/^^(hV^^—/^ 

^VxVh—/^RUZ.thh(D2—4mtfc, 1, 2, /K 1, 3, 5—^^>- 

hy^— /K 1, 2, 6-^i^^hy^-— /V, 1, 2, 3, 4-^>^hn— /V, y/Vt">— /V 

, y/Mf^ y/Mf /v^y-fey^-^^, rK~b— /k r^tr /k ^>yh— 

sf/v^—^ ~7;v?y—^ Jf7?h—^ •vw— y/Vs$—^ irntf^-— -xWh 
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[0081] z.tih<D&WT;v^— /KDtfJ~et>, a^vi^ya— /v, ^^-u^y=t— ^ey 
ntVy^JJn-^, /Ky^tW^y=i— /K^°atV^y=i— 10*#:), 1 

^u—/VT/vjji/(yy ? L^-xi~-/v^>>^ hyy^-o— /vy^y, byy^-n— /K/^ 

^)&ij^;h^2— 4ft{^ ^^^y^yh— /k s^v^y^yh— /k i, 2, 4- 

^^hy^~— /V, 1, 3, 5-^>#l/hV*—A'* 1, 2, 6-^iJ-^hy^-— /V, 1, 2, 

3, /v, y/Mf h— /k y/Mf^>\ y/vtfh— /v^y-fey^^B^fc, r 

/v, ^^^/Vi/y=3— /v, ^y-ty>\ hyy^n— hyy^n 

^u— /v^^ hyy^ti— /v/n/^^ ^^^y^yh— /k ^t^frk^-^ 
[0082] x^r;Vitt^J^Mt5T/W3-;Hi, Ji&ULfcSteHffiT/Vc*— /K'feot 

/&fc£a>E>, — flfiT/VcJ— /w-es>5- ^Wl£U/ \ 
[0083] 3^^»^JSrfll^frr5fife05*>, — Sft^fitelyCt*, ifi^**2— 24 

^>m, m.mw:xtefrm&;<n^?>m, mmvtxteftt&w:<D*??>m, mm 
*tttz&mt<Dsr>m. m^xtt^m^^^^m, mmxitftmzw 
^r^>m, mm&xft&mR<D} f 7 t *>wt. wm&xfc&m£<z>hV7 s #>&t. at 
mvtxtefrt&w<DTb : 7'r*>m. mm&xte&mk<D<<>'#7 t #^ms mm&x 
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4^>m, wM&xte&t&fcnFay-istiii. mmytxfeftti&ytcDhv=iy-^M. nc 
mvtxte&&&<D^h9^>m&<Dfmmw5Wt. r^v/vm. wmvtxtt&mx. 
<D7*T>-m. mm&ixnftt&WiCD'O^r^m. wmftx&&mK<?>^tt>m. m 
mvtxi-±$r®.w:<D^T^m, mt^xnftmkttr^^&t. mmvsxtt&m 

WM&x\ttmk<DV*f-ti/m, mm^xit^m^^hv^^m, mmftxt*& 
^<DThyf^m, mmt£xittmk<D^.>'#7 t 't>'WL s 

WMVtXteft&Vt<Dt\*v*i<'X-?#7*'te>'Wt. W-MW:Xfefrmk<7>;^ 

7*±>m, mmwiXteftmkM^-te^wts mmwxteftt&vt^^^^m, 
[0084] ^mmmtL-x^ ni&mm, hv^v^hmm^mfhti^K ^mmmurRxi 

«\ zfn^rm, mmkxuftmk^y'zi/rM, mm&xxzfm 

iko^jryrM, m^kx\t^mk(D^^rMt, mmvtxr£&m£<D^y 
wmvtxt£#m£<o*?*>~& mm^xu^mk^j^rm, at 
mvtxteftmtt<n j f*>'—wt, w.mytxfeftmk<DV>T^>rm, wm&.x\± 
&m£<o\ fj ?jn'=M. wmvtxftftmt:<Dhy s ? t #i>'~m, mmvtxt&&m£<D 
Tbyr^r.m, mmvtxft&m£<n^'7*7 s #>'rM, mmvsxtz&m£<n^ 
^■f-f^rm. mmvtxfefrMtfk<D^±>'r.m, mnvtxtefti&WD^T 
>rm, m.mvtxn^vt<D^^r.m, mkvtx^^^y^r.m. mm 
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(^©K^-fe^-fift, mk#;xnfti&vt(Dh})7*±^r.m, mm&xtt.#mjt<o7 L 

^/v#v^#^#(f ^ti^o ^tt^^-ct. ^^(D&frb. mvtrMmmm 
[0085] ^^/v*tt^j^«^i-§^^bT», .tmisfcxyiz.— m.mm-^&oxh^)M.M 

£ti/£V ^ ^i)x.^TfB (i) - (vii) m&^iy^K&^TSr^mf Z>Z.b&X% 

(i) —mT/v=i—/vb—M.W^b(D^7.'T/v 

(ii) ##T/V=i— iMMMlKD^^sv 

(iii) — #T/V=3— /V£#^3£^CD^*7VV 

(iv) ^fffiT/V=2— /V£#^3£@^CD3^tW 

[0087] _hfB (ii) — (vii) (D^^r/V(D^:fi^:fi\^ ^ffiT/V=2— /K^S^Xte^i^^ 
<D%/V7$^i//vm<D^Xfi^*TMk£frifc^^^^T/l'X&<>Xh£<, *7c. — 

/v-e&3~^W;£LC mm^<D\^±^(D^bn^^T/uxh^ 

[0088] _hfB(i) — (vii)(D3z^7V-(D4 I "et)x (i) — -fiST/l^— /^^^^^(D^J^tVK 
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(m) — mr/v=i— /vt^m.^mt(D^y L /^mi£.v<. (0 (d^t^xw^.l, 

[0089] */c. _hfE (i) ©x^t *5V vf, — ±&M^>^*im. ^7*n^^— hi; 

MT^tvxi-i, ^TTv^m^^, xttv^w??^^ sw^i/m**?-^, 

[0090] _hfE (iii) (D^tvM^V ^T, ^:^^te#^-Cfe£r£;$W3;Ll \ ^<D£ 

[0091] *fc. *^0^^)^a»^^^/^S»i:bT^i-?)^^fc^^ s S»i:L 

J*^#tt(Z)fn]_h(D^^, 0*L<^6^_h, i«9^*L<^8^_h, »0£L<telO 

<m6£iTx&% 0 

[0093] ^j/^^mfM^Mtuxn, —jM.mmx*h^i&&mxh£\s\ ~<dj;5&#/^v^ 
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[0094] x-T/VittliLtlj:, 3— 6tf (DftWM^mT /K^x- 7VWb^, 3— 
[0095] 3-6#(Dfl!JTO^ftT/^— /KDx- TMk®>n. 0>Rfcf, TIB— *S5£(7) — ( 

i2)-e^tb6o 
Wb7] 

OR 52 

R 51 OCH 2 -CH— CH 2 -OR 53 ( 7 ) 
CH 2 OR 54 

I 

CH 3 -CH 2 — C CH 2 -OR 55 (8) 

CH 2 OR 56 

Wb9] 

OR 58 OR 59 

R 57 0— CH 2 -CH— CH— CH 2 — OR 60 (9) 

Wbio] 

CH 2 OR 62 

R 61 0-CH 2 -C— CH 2 -OR 64 CO) 
CH 2 OR 63 
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Wfcll] 

OR 66 OR 67 OR 68 
R 6s O— CH 2 -CH — CH — CH-CH 2 — OR 69 (11) 

Wbi2] 

OR 71 OR 72 OR 73 OR 74 
R 70 O— CH 2 -CH — CH — CH — CH-CH 2 — OR 75 (12) 

18<DW.mm>\^<feftt&mVt<VT/U3c/vm, Ty/VS, T^/V^r/VS, -(R a O) -R b ( 

n 

/V^r/vm, ntel— 10©a§E#&^^)^;^&h/3^y=»— ;vx- ^7HRS&^t" 0 ] 
[0096] 3— Gm<DmW5M^mT;V=L— /VOM&mhVXtt.^ ?V±V>, hyy^n— /K/m 

kfrSo _hfE-^(7)-(l2) ^»R 51 ^R 75 ^b-Cf*, a^vV 
ii-c^utf/i^ -fy^ntT/i^ ^®:/^vv^ ^Mr^^v^ &&r<Zc*/j>v 

/VS. #®R-xV/vS, ^MhVT^y/^M. ^ffi^h^V/vS, ^Mr^^f^v 
^^^I^V/vS, #t^7°^f^/H, tit^fV/H, 7x^;H, 

[0097] 3-6ffi(DJiiJte^#ffiT/V=3— /W©— 4mt^XttH4^Ht-a^»©^— ^ 

h^h^^©^— ^Wb«» tt-ttvetu— (13) (14) -e^^tv^o fsfc, 
itmttti^ti— ( 1 5) ( 1 6) tmztiZo 

Wbi3] 
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(14) 



OR 52 OR 52 

R 51 OCH 2 -CH— CH 2 -0-CH 2 -CH— CH 2 -OR 53 

Wbi4] 

OR 52 OR 52 OR 52 

R 51 OCH 2 -CH— CH 2 -0— CH 2 -CH— CH 2 -0-CH 2 -CH— CH 2 -OR 53 

CH 2 OR 62 CH 2 OR 62 

R 61 0-CH 2 -C CH 2 -0-CH 2 -C CH 2 -OR 64 (1 5) 

CH 2 OR 63 CH 2 OR 63 

Wbi6] 

CH 2 OR 62 CH 2 OR 62 CH 2 OR 62 

I I I 

R 61 0-CH 2 -C CH 2 -0-CH 2 -C CH 2 -0-CH 2 -C CH 2 -OR 64 

CH 2 OR 63 CH 2 OR 63 CH 2 OR 63 

(16) 

[*W, R 61 -R 68 &tm 81 -R fl4 li^^(7) ^^R 51 -R 53 ^L^(10) t©R 61 

[0098] 3-6m(Dmmm^mr;v^-;v(D-^m^m, ^^^m^wmhvx 

s^y-tryi^ v^yy^-p— /kAv?^ ^^^^y^yh— /k ^y/vtrb— /k h 
y^y-ty^, byhyy-^-n— /vyn/^y, hy^o-^y^yh— /k hyy/vtfh— /v^as 

[0099] -^(7) - (12)T^£*b5^— 7 L />m&m<DMfcMtL.X\^ ^V±V>(DhV^ 
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^y^vv^h^— tvK ^yy^y^yh— /H^hy (^f /vt^rWy^ntVy) Kf 
vyi^h^— "7VK y/vtrb— /vco^drU-y^tvvrc— y/vtr /vo-rh^y 

— ?vk ^y-fey^o^h^y^/v^— -7VK ^y-fey^^v'y^/vv^^-y^/v^h 

hyyy^yy^^^y^/i^— hy^y-fey^ohy^^/^^-y^/v-^^y^ 
— tvk hyyyiry^<D^h^(y^7^^wyy^tv^)^v//v^^y^— t;v, v 5 

i^-y^vv-rh^— tvk i^hyy^n— /vyn/N^(Dhy (^mwy^ntv 
yOK-^v/^h^— f/K hyhyy^p— /^^©^y^xf/vx- huh 

yy^n— /K/n/NycDhyy^/Vv^y^/V^yy^— ^/K hy hyy^-n— /vy°n/N 
yco^h^ (^f;^wy^ntvy) fy/v^^x-T/v, v^^y^y^y 

-tvk v^^^y^y^yh— /no^^t (y^t^r wy^ptvy) x-r/v, h 
y^^^y^yh— /KD^-yyyntv^— ^/v, hy^y-y^y^yh— /KD-^yy^ 
/v^-y^/k^dri^-^— by^^y^y^yh— /KD^t (^f/mwyyn 
tv>-) tvk v^y/vtf /v(D^yyy^/v^y^/i^#^— ^/k >>y/nf h 

yyi?y y^y^/v^y^/vhy^— ^/k hyy^Pn— /v/n/Ny©^ (y^-/i^h¥ 

/K y/Mf /KD^^i^-yntw^— ^yy-tryyco^y^/v^^-y^/v^h^ 
byyyiryyo^h^ (^f/^t^wy^ntvy) fy/^y^-f;v, 
v^yy^y.xyh— /KD^^-f-y 0 ntvv3i— -tvk hy^^my^yh— /v^-o-yy 
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[0100] ^mw<D%twmmzte\,^x\^ ^y^n^^— vmy-^^y^^^— h&. 

[0101] JifBlfttt^JcD^i^^-e^^^ ^^n^^— h^tJ?^^n^^ 
LXteO. 05«M%i^_h, £ib^0l£L<teO. lff*%^_h-e^o */c, ^fl^f* 

[0102] •fo?S7*n<3-i!r*— Y^J^^7^n^^— h^m^mMM^fYM. 

^_hfBMtt^J^(Dl:b*«, «*Jt"C, 0*b<«l: 10-10:1, £i90l£L<tel : 5— 
5:1, £ib^0*L<tel:3— l:17?fc3 0 ^^n^^— K&W^^n^}-^ 

[0103] (^(Dm^mMM) 
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[0104] ^mm^mmm^m^m^m^m^ti^^, 1. ox io 13 q -cm^j: 

[0105] £fc, ^Wo^1ltt(Z)^'a•^•*«#^-PS^^^^v^^^ ^r^ffl^M 

^-e0*b<^lOOK*ppm^T, J:<90*b<tt75K*ppm^T^ tt^*Uii5 
0«ippmWT^i-§^^^-et^o #^WM(D^M^V^#^^fi, »<D 

[0106] $<b^ ^pj<z)^a?s^^«»#i-Ps^^v^s N ^wmxmm^m^^ 

hthX\^&m^<Dm'&m)5±-ttttb, £?;£L<teO. lmgKOH/g^T, J;«9^f 
l£L<teO. 05mgKOH/gWTit5^i^^5 o ^V^5tii(i, JISK 

2501 ^mm^Rximmm-^umnm^mi k mn^xmmisfcmimsKOH/ 

[0107] zbiztif^ *mw<D&&mm<Djfcfr&mzmfe$titi:^-t>K ^mm^mmm 
(D^'M^m^^m^y^m^^mm^t^, 0*u<«ioo®» 

ppmJ^T^ i«90*b<«5Off*ppm^T^i-§r^^-e^§ o jfrj^ #3l5Wf£*3V> 

t, Kfttn, jisk 2272 rj^^^OT?ftigp«pOM^Mr^^a^M^R^fej \z. 

mM^xmm^minmppmi&mmirZe 

[0108] £fc££>^ ^*L<«0°CWT. £W&b<}*-l 

o°ci^t, $^^0*l<^-2o°c^t. ^0*L<{i-3o°c^T-efc^o ^wmm 

[0109] ZhK, ^mm(O^mm^<DA0°C{Z.^n^m^&<D±Wt\^ 0£L<te2OOmm 2 
/s, if90^U<«lOOmmVs-e^ o — ^jWltt^MLtoTPfite, 0^b< 
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[ono] zbi^t^ *mm<Dfttmmm<D*kmnm^ 0^b<«-iow_h, xmi^<n 

[0111] ^K<D^^»MV>§^^^^fflV>fetl^^«, CFC?«, HCF 

[0112] CFCfttMtVXteiMmWa—3, &^<felMmWa~ 2©^nn7;^n*- *V 

^>-(R12), ^e/^ncihy^/V^-n^V(R13). ^h^/V^-n^^(R14). 
ntii/^/v^-ri^^(Rii2), hy^nnhJJ^/V^-nrc^(Rii3), ^PPfh77 
/V^-nrc^(RH4) N ^ey^nn^^^/V^-n^^(Rii5)^if 
HCFCSitTti^ ^ey^nn^/v^-n^^(R22), ^e/^nn^/v^-nrc^^(R 
142b)#^ipif £,*b5 0 HCFC^^LT^^mi-3. 0&lXf2^tff$Cl 
-2<D^K^nn:7/i^}-n#— tftV/^f ib^So HFC^^bT^, ^fitlfcl- 
3, 0*L<fil— 2(D/n-TK^^/^^— ^V^^^f ^tt^o A##Jfcf20!l&tf, 
^/k^-n^^(HFC-32) N hy^/V^-n^^(HFC-23) , ^^^/V^-n^^(H 
FC-125), 1, 1, 2, 2-^h^/V^-C2^^(HFC-134), 1, 1, 1, 2-^h^/V 
^-r2^>-(HFC-134a), 1, 1, l-hy^/V^-n^^^(HFC-143a) „ 1, 1-v^/V 
^-ti^^(HFC-152a)#(DHFC, X^rtV^C02Sl^±(D^l^^^^^^ l/ 

5o ^nh^mnrnm^M^m^ft^xm^mn^ri^K ^^^hfc-32^ 

m ; HFC-23^4 ; HFC-1 34a ; HFC-1 25*P4& ; HFC-1 34a/HFC-32 
= 60— 80®:h:%/40— 20®s:%<D2gr£-#J ;HFC-32/HFC-125 =40— 70® 
*%/60— 30® ; HFC-1 25/HFC-143a = 40— 60® :fi%/60 
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—40®M%(D?M^^; HFC-1 34a/HFC-32/HFC-l 25 = 60®i%/30® 
*%/l0®fi%<D?M^^;HFC-134a/HFC-32/HFC-125 =40— 70®* 
%/ 1 5 — 35® :i:%/5— 40® M%<D?M-^ ; HFC-1 25/HFC-l 34a/HFC 
-143a = 35— 55®*%/l~ 15®*%/40~ 60®*%<^M^^;$W*U^ 
#!I^bT#{f bttSo ^-^ffclft^te:, HFC-1 34a/HFC-32 = 70/30® 
(D^^i^ ; HFC-32/HFC-1 25 = 60/40® fi^/oCD^^^ ; HFC-32/HFC- 
l25 = 50/50WM;%<Dmi-a-!%) (R410A) ;HFC-32/HFC-l 25 = 45/55®:!: 
%<7>M&<%) (R410B) ; HFC-1 25/HFC-143a = 50/50 JCA%(^M'^ (R50 
7C) ; HFC-32/HFC-1 25/HFC-l 34a = 30/ 10/60® Ml%CDU&$%) ; HF 
C-32/HFC-1 25/HFC-l 34a = 23/25/52® *%<D^^^ (R407C) ; HF 
C-32/HFC-1 25/HFC-l 34a = 25/1 5/60®S%(D^^^ (R407E) ; HF 
C-125/HFC-134a/HFC-143a =44/4/52®A%cD^^ (R404A)^ 

[0113] g^^^bT^-^^*^T^^T, |^**^^f ^tl^o - 

mtTKm^mt^Xi^ 25°C. l^i^-e^i#:^(D^^L<fflV^^>tL^ 0 MtW- 
tf)fcW?<mWa— 5, 0*L<tel— 4CDT/V#^ i/^n7;^y, T/H^Xte^ix 

[oii4] *mm<Di$mmmte, mm. ^wm^wm^^xi±±^-Lft^^mtm 

tt^W*b<f*l— 500m*§P, J;«9^L<^2— 400mi^-efc?)o 

[0115] #3&w<£>ifr&ttiifcri, ittt, ^te^tt, {staMtt, ^^^o^^ttfg 
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[0116] ^W<D^«^^0jg^fflV^^^<D^S?^^m^^^#^^bTtt, 

Lrxmwostixm, ^^^xmm^i^m^^Mmir^h^mB^ti^ 
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